Antitumor effect of gemcitabine on orthotopically inoculated human gallbladder cancer cells in nude mice.
The prognosis of gallbladder carcinoma is poor; therefore, investigating the efficacy of new chemotherapy agents is essential for the treatments for this tumor. Recently, several studies have reported clinical trials using gemcitabine as treatment for advanced gallbladder cancers. However, the antitumor effects of gemcitabine on gallbladder carcinoma have not been examined in in vitro and in vivo model systems. We examined the cytotoxicity of gemcitabine in four biliary tract cancer cell lines using the WST-1 assay. In addition, we examined the effect of gemcitabine on gallbladder cancers resulting from orthotopic inoculation of NOZ gallbladder tumor cells into nude mice. One week after transplantation, the mice were randomized into two groups: In Group A, the mice were treated by an intra-peritoneal injection of 0.9% sodium chloride for three weeks after inoculation (control). In Group B, the mice were treated by an intra-peritoneal injection of gemcitabine (125 mg / kg) for three weeks. All mice were sacrificed one week after the end of treatment, and macroscopic and histological findings were evaluated. The expression levels of proliferating-cell nuclear antigen (PCNA) were examined to investigate cellular proliferation activity, and Tunnel assays were performed to determine apoptotic status. Survival duration of the mice after gemcitabine treatment was compared to that of untreated mice. The gemcitabine sensitivity of the four biliary tract cancer cell lines was similar in a dose dependent manner. In the in vivo models, the Group A mice showed huge tumors of the gallbladder, with liver invasion and lymph node metastases. However, there were no abdominal tumors in the Group B mice, and microscopic gallbladder cancer could only be detected from histological findings. The mean percent of PCNA-positive tumor cells was significantly higher in tumors from mice in Group A (71.9%) compared to those of Group B (34.7%). The mean percent of Tunnel-positive tumor cells was significantly lower in mice from Group A (2.0%) than those from Group B (5.7%). Survival duration was prolonged significantly in the gemcitabine-treated mice relative to untreated mice. Gemcitabine treatment may inhibit tumor progression and prolong survival in gallbladder cancer by inhibiting cell proliferation and inducing apoptosis.